o R G B T T T

R T ROt P L R LT L SN C R

TRANSLATION NO. /p y?'

DATE: /M 19¢Y

DDC AVAILABILITY NOTICE

Qualified requestors may obtain copies of this
document from DDC.

This publication has been translated from the
open literature and is available to the general
public. Non-DO) agencies may purchase this
publication frc.: the Clearinghouse for Federal
Scientific and Technical Informatiom, U. S.
Department of Commarce, Springfield, Va.

- ‘
oy T,
(- - -
- 2
:
DEPARTMENT OF THE ARMY v .
Fort Decrick o SEP1 3 1963
F. aderick, Maryland ST i
'  aslUE
Best Available Copy ok - .
intormanres Sciontfic & Tockmcal \

on Springfield v, 22151
' S e s e




E ',/K . —
Cd ey e |
g . Trenss VeI - E.

S ' B PR =1
% PRITULIN, Tu L. {Candidate of Veterinary Sclenc¢§), ) 3

LG LD tiilees dte de (Veterinary Surgeqn) -]

C> uziorenno! diagnostike sibirskol lazvy s
oramcncaicm liuninistsiruiushehikh antitel )

- \ e, R
T VO {0n the apnlication of luminescent antibodles for )_
A - N keuiiirated diognoesis of anthrax) -

——

Veterinarida 36(7):69=75, July 1969, Moskva.
41,8 Vo426

{in Russian)

-

Using the present methods, approximately two or thres days

are needed for the identification of isolated microorganisms; §n
1 lucky cases,, 1t can be done in several hours. However, for the
final confirmation of the presence of the anthracic pathogen in }
pathologic material seven to ten days are often rcquiged.
‘u?gj The Isolation and i{dentification of the Bac, anthracis

if’ ‘ in objects of the outer habitat (soll, water, forage and others)
| {s a very complicated and time=consuming task, consequent;y it is
natural thatl many researchers seek to find a new accelergted and
R ; simple diagnoestic method for the identification of the Bac.
E anthraclis and other pathogenic mi¢roorganisms,
‘ During the last years, our natlonal researchers (MEISEL',
.37‘5 = LEVINA, KABANOVA, FISHCHIURINA and others) as well as sclentists
of foreign countries (Koontz, Caplau, Moody, Goldman, Thompsan

and others) were intensively working on the elaboration of a

method of luminescent microscopy and utilizing tagged ~-.tibodlies




for purposss of an early diagnesis, In 1942, this method was
introduced by Albert Koontz for the first time, whereas in our
country M, N, MEISEL' and colladboratoers, E. N, LEVINA, A, E.
KABANOVA, and M, M. PISHCUIURINA are the ploneers in this fleld,
(Begin. pe 700,

‘ We started the study of luminescent microscopy in 1955;
our purpose was to find a new method for an early diagnosis, ¥We
conducted a series of experiments on the stalining of pathogenic
bacieria, using for these purposes fluorochromes (spcial dyes
of strong fluorescinizing capacity). The microorganisms of
dlrrerent species, treated with the same dyes, acquired in sur
experiments ?rilllant moé}ypic luminescence, As a result of
our wWork, wc'came to the conclusion that it (s not possible to
fdentify and to differentliate microorganisms by using ordinary
fluorescent dyes, We utllized for these purposes, and for the
detection of bacteria in objects of the outer habitat, tagged
antibodies,

The first tests on the application of tagged antlboﬁ!es

for the¢ detectlion of anthrax bacteria were conducted by E. N,

1l
LEVINA , According to her data, the anthrax pathogen emits

a brilllant greenw=yellow light, whereas the luminescence of
vaccinal strains is somewhat dimmer; the cells of anthracoids
and of gramm-poslitive bacteria did not luminesce at all, The

guthor came to the conclusion that "as the result of the conducted
1

Zhurnal Mikroblologid, Epideﬁi&logii i Immunoblologli, 1958, no.l.
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work, tagged lsocyanate=fluoresce!ln precipitating enthracic sera
were obtalned, and the possibility was proved that anthrax bacilli,
because of the difference of their brilliant light, can be
differentiated from anthracolds and from other grammepositive
bacteria®,

E. No LEVINA used only cultures in her work, Pathological
material and objects of the outer habjtat Infected with Bac,
anthracls, had not been subjected t¢ the tests, We decided to
apply this method for the detection of the anthracic¢ pathogen in
the pathologlcal material of cadavers of animals that had died
of anthrax, and also for the search of the pathogen in objects
of the outer habitat (hay and oats), The mechanism of j{mmuno=
blological reactions Is the basls of this method,

The majority of researchers consider that specific anti=-

bodies are¢ usually concentrated in the globulin fractions of

immune serum, Sedimentation, caused by ammonium sulfate

[(NHH)2SOu]’ separates the globulin fractions from the fractions
of albumin {protein), and combines them with the luminescent
chlorochrome dyes, The obtained complex of antibody=fluorochrome
was used for the detectlon of the correxponding microbes in the
smear, In this case the antibody + antigen reaction is obtalned;
it can be detected In luminescent microscopy because of the
fluorochrome, which became chemlically combined with the antibody,
The antibodies are specifically adsorbed on the surface of the
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related microbe, Thus, a stable combination l; produced, which
canndt be destroyed by washing.

We utilized as fluorochrome the [socyanate fluorescein
preparcd by G, I, MIKHAILOV (Vsesoluznyl nauchnoeissledovatel'tsiid
institut khimicheskikh reaktivov) [All-Union Scle .tific~Research
Institute of Chemlcal Reactlives)., Isocyanate~fluorescein 1s
of brilllant green fluorescence of which the wavelcngth,.in
regard to its senstbility, almost cGorresponds with that of the
retina of the eye. _

We used for the tagging, globulin fractions of active
precipitating anti~anthrax sera of different series, @ epared
by the Orlov Bioplant, whereas for the combination of globulins
with the c¢hlorochromes we applied on the whole the KoontzeCaplan
method, '

The method for the preparation of the luminescent anti=-
sera consists In the following: & most immune sérum must Bf
selected, and If it contains some admixtures, it must be filtered,
To the serum, one half of~tho--{-i46%] volume distilled water must
be added; this must be done gradually (drop by drop) in the cold,
(temperature: 3 to L4°) while stirring constantly. The mixture
of serum and water must be placed into the refyrigerator for
10 to 15 minutes, There¢after, the globulin fraction of the serum

~aould be sedimented by means of several precipitations and semi-

saturation with ammonium sulfate [(NHu)asouJ, To the diluted

-l
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serum an equal volume of the saturated solution ¢f aunmmonium
sulfate must be added drop by drop in the cold, The serum mixture
with the solution of ammonium sulfate must bé kept in the cold

for 1.5 nours, Thercalter, it must be centrifuged at 3,000
revolutions p. me for 20 minutes, The supernatant liquid must de
dc9anted after centrifugation, end the sediment diiuted with

cool distilled water up to the amount of the former volume of ihe
seruni,

The re=sedimentation and centrifugation must be done three
te four times, whereupon the sedimented (lquid becomes transpgrent.
The globulin deposit must be diluted with cold water, and thes
volume of the dilution must re..ach the initisl smount; thercafter,
it must be transferred to a cellecphane b9} in order po llberate
it of ammonium sulfate, dislysis must be conducted, AgQainst
the physiological solutlion of sodium chlroide pH = 7,2 to 7.4
dialysls must be carried out in the cold, using an electric
nixer,

Dialysis is completed when no traits of ammonium sulfate
are present, The presence of the lgtter must be tested b& a
10 per c¢ent solution of bariwn chloride,

After the analysis, the volume of the serum must be m asurec
and the content of albumin {protein] established. For these

KJeldanl
purposes the Klei'dal [Queldale?) micromethod must be applied,.

After the ¢ontent of albumin in the serum is estgblished,

G
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it must be inter=combined with the isocyanate~fluoresceln (con-

junction), For these purposes the following reac¢tive mixture

. _ must be prepared: globulin + physiological solution + hulfer

solution + disxan fdiaxon] + accton + {socyanatesfluorescein,

Jrlariae a .

‘“The duratlion of the conjunction of isocyanate~fluorescein with

albumin (Begin. ps T1) (proteln) takes approximately 18 hours

s b du AN AW < Vg

bos ! in the cold, by mixing constantly.
The isocyanate=fluorescein, which did pot unite with the

albumin [protein), must be removed by means'gf dialy Is agalnst
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the buffered solution of sodium chloride at pH = T.1 to T.2.
Dialysis in the cold will take approximately three hours.
Therefore, using ammonium sulfate, the globulins must be

re=scdimented,and centrifugation, as formerly desc¢ribed, must

T AT SRR TR W S

follow, In order to remove ammonium sulfate, dialysis must be
carried out for three Lo four more days.
In order to remove the residue of the non=combined 1socyanate;

7 fluorescein and the intermediate products of its preparation, to g F -

"‘iE the tagged serum white=mice=liver-powder must be added (1 g of : f-;
the powder per 10 ml of serum), For adsorption, after thorough f =
mixing, the mixture must be Kept al room temperature for ane

N hour; thereafter it must be centrifuged for 20 minutes at 3,000

74f§ revolutions p. me The serum must be decanted rrom the sediment,

flitered through & Seltz filter, and distributed into ampules N

under sterile conditions N i =

-6~ )
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Qur own experimer'a, The precipltating anthracic tagged 4

serum, prepured according to the method mentioned sbove, was
tosted In three experimental serles:

1. For the ldentification of the cultures of the following
bacteria: Bac, anthracls of the strains of Tsenkovskil's and
STI vacglines froam aultures of BRac. anthrazaides, RBac, pssudo=-
anthra¢is, Ba¢, subtills, Bec, mesentericus, Buc. megatherium,
Bac. mycoides, 3ac¢. perfringens, Vibrion septique and others;

2. Tor the detectlon of ine pathogen of anthrax in organs
and tissues of animals thet had dled ol this disease;

3, for the detection of !ac, anthreclis in hsy and osts,

Worklng method, For these experiments were used: 24 agar

and bouillon cultures o! seven strains of Bec, anthracis (No. 63,
ol., 65, 6o, 07, o6, and 69) ena of older ones; of two strains of
Bac. anthracoides {(No, 86 and 10J3); Bac, pseudoanthrecis, vaccinal
strains of the first and second Tsenkovskli's vaccines and of the
STI vaccine; two strains (type C) of Bac, perfringens; two strains
of Vibrion septique; Bac, subtilis, Zac. mescentericus; Bac.
anthracoides and Bac, pscudoanthracis (the latter we obtained
from O, A, PGLIAKOVA), the anscrobe stra:ns, obtained from GNKI,
and strains of other soil microbes whien were received from the
Scientific Control lInstitute imenl Tarasewvich,

By means of o platinum loop we planted the microbes Into
one drop of the physiologlical solution that was preliminacily

n7-
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placed onto the subject siiae, Drops of the bouflion culturss
were also placed drop by drop onto the slldes, The smears were
thin and evaen; they wereé dried snd {lxed accCording to the
followlng thrde wmethods: one part of the smears was treated with
methyl alcohol for five minutes; the othar one, with ethyl!
alcohiol, for 15 to 20 minutes; wheress the third une was {ixed

on the {lame, For fixation the alcohol was poured directly onto
~the Smear.

~§ After the fixation, one drop of the fluorescent serum was
placed onto the preparetion; 1t was cvenly distributed on the sur=~
face of ihe smear, The smears were treated with the tagged serum
the following wey: &) 30 minutes st room temperature; b) 30 minutes
In the incubator at n temperature of 31 to 33°; c¢) flv; to ten

i minutes, slightly nhested over the llame, Theresfter, the preparaw
’ tion was thoroughly washed using the physiological solution durlng
1S to 20 minutes, Preparstions, stained by this method, were
carefully observed undar a luminescent microscope of phase-
¢ontrast construction, For the luminescent microscopy,'an opague
{1luminator was used (illuminator Ol=(7 with Lhe lamp SVD-12Q4A),
In case immersion object glass was used, the buffered solution

of glycerin (9 parts of glycerin and one part of buffered physlo=
logical solution pH=7.0) and not "Kedrol™ {Cedrol?) was applled,

In the second experimental serles, 22 white mice were

fnfected with strains of Tsenkovskiits vaccines, The cadevers o7 _ 4
-8 : .
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g theso mlcoe wers dissected, and thelr In_ternsl organs exa.. ..o
: by the following methods: bacterioscoplcally (the kiateche
preparations were staingd accoroing to Gramm's)y by luminezc.a..
microscopy (the imprints of :. ..geans ON the $11des Were treatuu
with tagged serum, 4s it wes mentioned sbove, and Dy seeding on
‘é nutrlent media {meat~pepton agar (MPA) end meat-pepton bouli.on
(MPR) ).
In the third series, the psthoyen of anthrax and the strains
of Tsenlovakii's veccines were added to the samples of hay and
oats by edmixing the culiures to Lone latter, and al1so by sadimenii.;
serosols of the cultures un samplies of iwrage in the chember,
Many of these¢ samples were also subjected to Lhe effcct
of ethylene oxide {the experiments with athylene oxlde were con=
ducted by U, V, PANTELEEV). The reaciring semplas were not

trestad,

The infected forage samples wuers Waihed withunail portions

o

or piysiolw.ical solutlon, From the wash=culs were made prepara=
tions which were dried, fixed by methyl aslcohol, and treated with
the tagged serum as mentioned above,

In the first series over 1,160 preparations were ireated

by luminescent serum (Sec table on page 72),

Other preparstions treated with normal tagged horse=ilood=-

i
H

— 3 : seprwm served as control In 8ll cases.

H

. . Methyl alcohol turned out to be the best fixing means !n

z
H
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our experiments, Most ¢lear results were obteined in luminescent
microscopy after treating the preparations under incubator condi~
tions with tagged serum for 30 minutes; this was followed by
compulsory washing withthe physiological buffer scolution for

15 to 20 minutes. thrax microbes emit brilliant green-ycllow
luminescence, [Begin. p. 72) A green-yellow circle, in form of
a capsule, surrounds the microbial cell; the microbial cell itseld
is dark, brownish=gray, and lies wi thin the circle, The spores
containing microblal cells luminesce too; the spores, however,

are visible by phase-contrast microscopy only. Spores separately
located from the groups, gave away %yery dim light, without a
circle, wher;as the spores of the anthracic strain 68 did not
lunminesce st all,

The microbes of vaccinal strains emit 1 less brilliant
yellow=green light, however, some of them emlt the same clear
1ight as the microbes of anthrax, X

Anthracoid bacilli yizld dim luminescence; in the ﬁé§ority
of the cases, only shadows of the microbic cells were visible;
the spores do not luminesce. The character of the luminescence
of microbial cells of the anthracoid straln 86 resembled tha% of
the pathogen of anthrax. However, after a thorough study of the
tuminescence of the microbes of this strain, it was evident that
there was no even circle surrounding the anthracold cell as it was

seen around the microbes of anthrax, The circle around the

-10=
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anthracoid ¢ells {s irregular and uneven, and not ¢learly exprosod..

either; luminescence of the microbial cell is dengse,and separaica

O b s 3 e s et e

¢ells can be hardly distinguished in the chains by microscopy.
The microbes of pscudoanthrax, when treated with tagged j
precipitating anthracic serum, yield also a well-expressed lumines-

cence resembling that of anthracolds, The microbial cells cmit

ML S Ml L 4 L

a dim light, and the circle surrounding them is not clear and

hardly visible. Some of the microbial celis of Bac, pseudsaniivacis

of strain 104 emit a brilliant greeneyellow light without a welle
visible circle around the c¢ell, The sporogenic microbial cells

luminesce dimly, and appear In the luminescent microscope in the

form of shadows,. '

The hay bacillus (Bac, subtilis) does not yield luminescence
after the treatment with anthracic precipitating tagged serum, i
Only a weak luminescence of the spores and of some single little

rods ¢ould be observed,

The potato bacillus (Bac, mesentericus), ifsspores and sonz

-~

bt e e e

of the adjacent rods emit also a dim light.

Hyphomycets (meld fungi), mycelium and spores vield a

v
N iy g

A : brilliant green-yellow light after the treatment with tagged and
4“} : even with normal sera; however, due te thelr pecullar morphology,
they c¢an be easily differentiated from microbes of anthrax,

H The cabbage bacillus (Bac, magatherium), the rhizomorphous

N | e

bacilli (Bac., mycoides, the cocci, staphylococci), paratyphoia

-11~




R R e O e b e By~ i ity T

[
[
;
:
|
’E
l1

e SN o

el bbb e b o &

-3
~t
<
3

XY V"' 1:-?“7

bacteria, (Bac, suipestifer, Bac, GHrtneri, Bac, Breslau), the

t?_‘; _ intestinal rod, paracoll, Bac, perfringens and Vibrion septiquc

do not luminesce in microscopy after the treatment Qith the

anthracic precipitating tagged serum; they can be detected in

e

phase=contrast luminescence only, In some of the 15 to 30 day-oiu

2t ttn a6 bepbment BT N

cultures of spores of Bac. perfringens a very weak light can »c

observed, : H

NN e

Thus, our experiments on using the tagged anthraclic serum

P

ey

for identification were not very successful, since we were not :

able to differentiate microbes of anthrax fro.n other soll bacilli,
\
especially not from those of anthracoids and pseudoanthrax, Some :

Ll A b e e P kg

of these strains emit a non=-specific light lBegin, p. 73) which

cannot be easily differentiated, by unexperienced workers, from :

] ’:g the light of the anthracic pathogen, ?
: In order to omit group luminescence, we decided to carry f
v out adsorption of the serum by microbial cultures 1um1n€§c£ng f ﬁ
with the anthracic tagged serum of varlant degree, é ;
},:i After its first dialysis, the serum (globulin fractlon) was :

adsorbed by a 2k=hour agar culture of Bac. anthracoides, Bac,.

- . pseudoanthracis, Bac, mesentericus, and Bac, subtilis, The

K
L
X

cultures of these microbes were washed off by the obtained serunm,
thereafter they were placed Into the incubator (thermostat) for
2 hours, The mixture was shaken every 10 to 15 minutes, Therce

after both, the mixture of the serum and the cultures were kept

-12- |
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&t room tempcrature for 12 hours, whereas In the cold (L to *)
they were Xept for 24 hours; the preparatloh was shaken v 'oiiiiiis
Thercafter the serum was centrifuged, filtered through he oo.ts
filter, its content of albumin [protein) was established, and
the reactive mixture was prepared,

The obtained tagged, adsorbed, precipitating anthracic
serum reduced group luminescence. The treated preparations of
anthracolds and pseudoanthrax cultures did not luminesce; very
seldom some of the little rods emitted a dim light in the form
of shadows. Bac. mesentericus and Bac, subtilis did not yield
luminescence, but thelr spores emitted a dim light that could
hardly be noted.

The anaerobes (Bac. perfringens, Vibrion septique), the
intestinal rod, paratyphold bacteria, cocci and others did not
luminesce at all, The mold fungl emitted light as before.

During the treatment with the adsorbed serum of anthracic
microbes, a clear green=yellow luminescent circle {capsule)
surrounded the microbic cells, The strains of Tsenkovsk&i's
vaccines and those of the STI vaccine emitted the typlcal
luminescent iight, however, it was not as clearly expressed as
that of the anthracic pathogen.

In order to detect the pathogen of anthrax in the tissues
and organs of 18 dead mice, we obtained smears~replicas of the

blood, tae lunys, spleen, liver, and muscles and treated thea

-13-
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with a tagged serum, 8s described above,. Fifty four smears of

blood were investigated, 72 smears of the spleen, 36 smears of

of the luags, S5k smears of the liver, 36 smears of kidneys, and

While examining these smearsereplicas,

72 smears of the muscles,
a strong luminescence of the background hindered the work,

Because of the sirong luminescence of the background of the splecn,

liver, and blood preparations, we were not able to detect the

pathogen in luminescent microscopy, however, in smears stained

according to Gramm's method the pathogen could be easi{ly observed,

The background of the musc¢le preparation Juminesced less intenw

sively, and this permitted us Lo detect easily the anthracic

pathogen, ‘After treating the organs with the tagged anthracic

serum and tissues of mice that had died of paratyphoid, lumines-
Conscequently,

cence was less intensive as In the previous cases,

the intensive luminescence of the organs and tissues of aninals

that have died of anthrax, obtained by treating them with the

specific tagged sera, may serve to a certain degree as a selective

and diagnostic sign.
In the third experimental series, we examined the wash of

oats and hay of different breeds prior to infecting them with

the anthraci¢ pathogen and vaccinal strains, and after the

infection,
After ireating the wash prepaﬁations of oats and hay wi

= Ve
Las

the tagged serum, sometimes luminescing green~yellow crystals,

-1l
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fung! of different shapes (triangles, squares and otherg), albumin
particl s of oat grains, pleces of stalks and‘the like were
observed in the field of vision,

Cells of Bac¢, anthraels, t reated with the tagged anthrax
serum could be easily detected ir samples of oats and hay that
were mixed with a small amount (tens of thousands) of the microbes,
nowever, in the smears stained accoerding to Gramm's, the pathogen

of anthrax could not be detected,

Conclusion

1. The adsorbed tagged precipitating anthracic serum,
obtained by us, 1s a specific preparation for the detection of the
pithogen of anthrax in objects of the outer habitat (oats and
ray), and also for the identification of cultures,

2. Due to the brillisnt green~yellow luminesc¢ence of the
circles (capsules) surrounding the microbial bodies, it Is easy
to detect the Ba¢, anthracis In eats and hay within 1 to 1.5 hours,

3+ Due to the intensive luminescence of the preparations
treated with tagged serum and obtained from organs and tissues
of animals that died of anthrax, the method of luminescing anti-

bodies to be used for the dlagnosis of anthrax in materials

obtalined from the cadavers of animals, must be Improved,
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